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(54) MANUFACTURE OF LIQUID CRYSTAL CELL 

(57)Abstract: 

PROBLEM TO BE SOLVED: To impart a pre-tilt angle 
within a wide range to a liquid crystal molecule by 
determining the orientating property of an oriented film 
formed by applying a photosensitive material having orienting 
property to a base by light emission. 
SOLUTION: An orienting film 22 having a property of 

orienting a molecule in a direction perpendicular to the y/ ; /j^ / ^/:/ ^// /^y!//j6. 
polarizing direction of an incident light is formed on a base 
board 21, and a light having at least one polarizing component 
is emitted obliquely to the surface of the orienting fihn 22 to 
determine a fixed pre-tilt. Non- polarized light and partially 
polarized light are used to orient the liquid crystal molecule, 
and the orienting film 22 formed of an optically reactive 
material is applied to the base board 2 1 of a liquid crystal cell :>;^'^-s;^ ^^^^fs^ s^^s ^^s^^ 
in order to orient the liquid crystal molecule. The orienting 

film 22 further contains a photosensitive material having a — - \ t 

property of orienting the molecule in a direction vertical to the % 
polarizing direction of the incident light. The non-polarized 
light is emitted to the orienting film 22 formed of siloxane 

material so as to be inclined at a fixed angle 9 to the normal of the orienting film 22 to determine the 
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pre-tilt. The pre-tilt angle direction is selected by the incident direction of light, and the pre-tilt angle is 
controlled by the radiant energy of light. 
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:^U5^;i'h=&rt-#t-SX@i:, SrHir-^tr, 

[f**«i 2] »*^i 1 i5«ffl?eEA«*^B®®i&:^ 
n/cillEEl^l^ffliPl , 112. S3 2it5»4«Jt®iifi^ 
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1. CN, CF3. CnHzn^l. OCn. H2n*l(n=l~ 
1 0)Xtt^C9fi^feTab'5. 

CO 0 3 2] i.^%K):Gmo%(r>-f\yi-)vvn(DM\z 
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n chain);6^E?iJ$n"Cr.':>c^>^U^;i/ hft:^l^;6^gt^S 

x-Xside c\iz.ivdi)^m^LX%t^Kminfz:f3^\Z':f 

Ef^Kt::iltt$n^(a9(b))o 
[0 0 4 0] Sfc. ^^y^x-Xmai 
n chain)fr J;oT$^L/cy hftor):^f&]tt^:ff 

5fe c^) BSI* X ^ 4^ J: o T fflj® ^ n -5 CD fi it E fnj ^ 
[0 0 4 1] t/c. Sf^Ktr?^j52$n^y U5^;vhftc7) 
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^:3L^)v^\zi^~r:^^mmtm\ ox^ifi^^o\z^ 

[0 04 2] ±i*L/cJ:-5^d:Sf^;^ft=&afflLT. ^1 
Ef^Kfr?^jffi$n?^c^l y^^^;^ h ±f5^1E[^M 

tr^fS] Lfzm2w.^m\zm^'^nfzm2-f\^^)v v mo 
m^^io^^zx-^x. mi \ '&vm\2\z^^^ot^. 

^ » ^cC ^ - K <Z) 1^ -t ; b ^ S it T t -5 o 
[0 0 4 3] ^1 l(a)ti, W.^m:<D'fi^^)\^vn^]^ 
d^*f fpl t E b 5^ h ft :^ fp] h S B E [Rl ^ n 
10 fzV-{ 7. V^^^-j^iin'xsieA nematic : TN)?KS-lr 

^v^^fo ^1 1 (b)ti^0(c)ti, '^n^n;^:/u-(s 

Play)«iii:-^y K(bend)«it^^t-o rn^^- KcZ) 

t E fRiKc^ u ^ ;u h ft :^ ^ jgr fpj Tfj tz Ef^ S 
n/c?K^^r;V"e2fe^o ^1 l(d)ti, EfRl^oyu5^;b 
h ft:^f^;6^EfRiMcDy h ^/il:^fpi tzTfjtrE 
feJ^tiy^cE C B (electrically controlled birefringen 
ce))SKfa-t;v^^f o gll 2ti. — oc;r,Ef^K;6^SlIE 
fpl^- KflEf^^nT^f^ L^^cEl^lKtiTkTEf^^- K 
20 trEf^ ^n/c/N-Y '7 K(hybrid)?^a-tr;bT^'&o 
[0 0 4 4] Lt^L. ±MW.^j:nx-'^<D'^V^)\^V 
tm^^r^^-— ^ >(inono-domain)?K^-t:;l/ti^ 

^^m\tmi3 7b^m2o\z^'^nfz^)\^^^^ 

-fvCmulti ^omiji)m.^'^)\^(DWit'^m^^m'r^o 

[0 0 4 5] gii 3t^, mi^m}im2mm<DiL^(Dm 
mT^xm^^^t^Qomx±oy^\^^)vvn^^L. * 
-:^!^T^5:v^^r^^T^3E?^J$n/3v;^f- vcz)ec 
^=^-v'(Dmin^)v^^mr^^mmx^^. mmxm 
30 m<D^mtm\mm(D'fv^)\^vn-^^'^7y;Lfzh(D 
X. .^m<D^m%m2mm<D-f\y^)vvni^\^^^\.fz 

%j(DXh^o 

[0 0 4 6] 01 3 {^,mxfnm<Dm^mxi>^mi 3 
(b)(i, m\mmzmi^-^nfzm^^2 2(Dm\ k^^ 

y I cSl >^U5^;i'h^SI«-r^:^«=&STo 013 
(a)S:t/[^0(b)(i. S®2 1 t3^:?^$n?^cEf^^2 2 0 
^2K^>ryiI5:vx^2 3 ~e>^n^y:^> ^(blocking) 
LT^d*^^ V n ^ +^ >'^fi'&#:cDEf^M 2 2 tZ— ^ 

cDfts 6^ \xmmmmrn\t. m \ v^^^ywzmi^ 
40 )y^)vht^^'^^nh. ±^mi-f\^^)vv\tmm\zKi 
LT6 omx±x-k^i^\^'^)\^vnhxm^rifz^^o) 

[0 0 4 7] SI 1 3(c)Sl/I^EI(d)fi, mi^m2 10 
Ef^M2 20m 2 Vinr^2:/U^;u h ^Jt^fef 
^:^ft=&:^ro v;^iJ'23$r^l K^-Y^UX^tTy 

2tr-^oDftfi(92t3ffli^$n^ctdt::ft^w-rnff. m 

2 K^-Y VIItl^2-/U5^;Vh;i;^gt^Sn^o St-^T, 
SM2 1 lzm^^HfzS.\^m2 2 iZJ,tm^lzmtj:h:fl^ 

50 ^ji^ht}^^'m^nrz-'D0 k^-y yf)mm^n^o 
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[0 0 4 8] ±i5^lS^i:ftS«5f*W5fciS!)©^2«« 

iyL/5^;vhi:^2-/U^;i'h^#-^-r5, 013(e) 
®»f®0-e*)SllEi(f)C^5n-5 J;-5f::, 
ttElplIK 2 2 ±T5i^ IR] L TfflM $ n S J; ^ t So 
[0 0 4 9] ECB«e^-fe;U«:#Sjt«)0?g[S/N°:^^;Ki 

So )tS2 4«±fez.-3C9 y^^t^m^aA^-jU 

[0 0 5 0] :i0:^i*T\ h'^ ^ yizj:-=xm^m^^^ 
S J; -5 fx E(6]-r S r t J: -p T E^^^ t ;v 

[0 0 5 1] ^nji^j-e, EiRiMtr##$n-5*i4^;i' 
4^(±, Si yi'5^;vh^si;f»2yb^;H-^*56 o« 

[0 0 5 2] 0 1 4t±, -^c^mmmxm^^'Fi^ l O 

[0 0 5 3] 01 4(a)SOf|g0(b)a, »lS1g2 1 

[0 0 5 4] 01 4(a)®ifr®0T'Jb-501 4(b)«, S 
«2 1 \zm^^Htz^[^m2 2(Dm2 V>^^y\\^^^ 
i?2 3X'yoy + >'yL, »lfflg?^(i5t$n7t^^-> 
n + +J-y^g-g.^0iBlfe]JR2 2tr— ^®^*(9iT-j^S!) 
f3M*fria(f, Si 1' > ncSl ^U5^;H^A5gtS 

x^^^v^)VYntximixfzi5^(D-:fV'f-)v\-ny5 

[0 0 5 5] 01 4(c)St/|^0(d)(i, Si ««2 1 (3 
M^&$iafcErS]K2 2 0S2 I' Vin3S2yi'f-;l' 
h«r^tt-rs:;^}**j3^-r<. v;;<^'2 3$:Sl ^ ^ > I 

{x^*t-rn«. S2 Ky-r viHiS2yu5^;uhA?g^^ 

^nSo SEoT, ±^S1S«2 1 0E(o]^2 2±(Z2 
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[0 0 5 6] S2»ffitt01 4(e)(3^L/cJ:d{3, > 

^^■^y^^Mxm&^ntzm^m±iz±mytmmim 

^mK)MLXmi ■< Vi:S2 -T > t±sES 1 ^ 
h trSK^cSS U^^i^ h 35:l/±f5S 2 L'^;!/ 
l-trSii:/d:S4yU5^;i'h$:#-^-rs, 014(e)0H?T 
S0T'feSll0(f)(3f^^cn.5J;-5(z, 

1^11^2 2±x^\^izmtji?i:f3[^-^mm^n?> ^^iztc 

So 

[0 0 5 7] TN^- H"®Jgf^-b;u=&»S/ito0?g[fty<? 

e.ns„ ^a2 4«±E— offlK^^y^^-rsjgfaA 
*-'KraA5m:-«:0^«rax'*¥Ei6]$nSo ii^ 

l::, -ocD Kp<^ >0«-f-tt0i 4(g)St/l^0(h)H5^ 
FEl^^nSo 

[0 0 5 8] c:0:^)£X\ Kp< ^ VtZ J: -pT?^^5>^^«r 
mtj:^J:d tcE|6]-r S d i: (3 J; -2 TE?fe^^^0Jg[^-fe 

>'i'*5#e>nSo 

20 [0 0 5 9] :^mmmx\ ffil^K(::##-Sns?feji^;V' 

*"fisi yu^;vh^s.t/S2yi/^;L'h^*5i oma 

050SlKffl 

I ®*x^^u^^affi LT 1 0SWT®/hS;^d:y U^^v- 
h^^;05»?)nSo 

[0 0 6 0] *llw©iei^:§*T^;^t7tr u^^n-^ 

c#e>n, ^^^;^^^o»^tt^,0l ocs^sn^cd 
?t*-effl»$nSo 

30 [OO6 1]015{4, 2 I" yCECB^- KC9?S[ 
fH■b;^J;0mtPA*U'5i2:v^4 K^-f y^ECB^- K 

3b So 

[0 0 6 2] 01 5(a)®»f®0T'3bSI^0(b)T% Si 

a«2 1 izm^intz'>^^vy^'i^scom\^m2 20 

S2, S3. SUfS4 K^-f yd I, III. IV)^v;ij7 
2 3-e:^n.y=^ry^'L, Sl©#^{i3fe?fe«:i^ 0=^^-9- 

40 m^i$i(Dm^miz~^0n&0 ixm^m^itrm. s 

1 Ky-ryitrSiyu^^^whi^St^snSo ±iESl 
yu^^^vhtt, a^fc^tLxe oa^J^T•C2fesr^5=■;^ 
h ^ i: A w $ n :5 |pi T'lg^t 5 n r u ^ ;u h ^ 1^ ^ 
*-rSo 

[0 0 6 3] 01 5(c)5.tfll0(d)li, E|p]|^2 2oS 

2 \'^^yiuzm2-:^u^j]^h^mm-r^yjm^m-ro 

^;^^'23&Sl, S3, SJ/S4 Ky-rXl. Ill, I 
V)tX^LT:^n •J' + >'^LTS2 0^^(i^?t%->n+-tl- 
>^S^#:0SeiR]P[2 2 (C-^0ftffi ^ 2T19;^M*t-r 

5(j ntf, S2 K^-r yiitrS2yu^;n-A'g^^$nSo 
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CO 0 6 4] IS3Sl/»4:/U^;V h =&f|#t1--5 7tJi> 
mi 6 (a), gl 1 6 (b), El 1 6 (c)Rtfm 1 6 (d)T' 

>'i'hi:if4yU5^;wh%^H^n»tt-rs. 017(a) 
t?±E-7;^i5'2 3%|^*-rn«, 4 Ky -f y$:*-rsi[ 

CO 0 6 53 ±m^m\^:fjm^mmom2mm2 i (zs 

C0 0 66]«6oX, ^K^-f yfttc^Tii, J: ^t-EiRi 

So 

[0 0 6 7] z<DmmmT. mi. m2. m3. Rum 

^J^hnit6 0mi:X±. a* t< (i7 5S~8 QSTfe 

■So 

[0 0 6 8] :^^mi-iytmmizj:-or±^tj::fu^j\^h 

^(grey scale)S:*1- SEC B®?S[fB-tr;l'A?*^igc!)$^ 

ft c J: T § ^ ( z # e, n s , 
[0 0 6 9] «eoT, *^?gtrs-rsie^rBittfie*® 

[0 0 7 0] 01 8(i, 2 K^-r ycDTN^- K©?gE^ 
^ it 2 Sffi CO y u ;u h ft :er IRI ^ L t) ® T 3b 

So 

[0 0 7 1] 01 8(a)at/|^0®Bf®0T'*S01 8 
(b)T, S«2 Ur^:ife$nfcE|plM2 2ffl^2. m 
3, St/^4 XII, HI. IV)«r-7;<^ 2 3-cr 

®EinifK2 2fc-^®ftft^,T'i^«)(rfl3i=ri-ntf, ^ 

1 h' ^ > Hzm I ^ U^JV h ±simi 

[0 0 7 2] 01 8(c)auf01 8 (d)(J, ie[&ll^2 2CD 
^2 yiIt^2yU5^;Vh?riltt-rS;^fe$r5^ 
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■To •7;^^23«r^l. ^3. S.Um4 ^ ^ >(.l , I 
II. IV)ir^LT:/n.>4^v^^L, m2a)S^^m^^n 

z-^m^m^-rnii. m2v^-(y\\\z^2-fv^)vy 

l::, 0 19 (a), 0 1 9 (b), 019 (c)S:tf0 1 9 (d)C 
l^"eEl6])^2 2 0^3 'f VIIIi:^4 -f >IVlz 
70 fitfSo 02O(a)T'±iev>t;5'2 3 5:l^*fntf, 4 
CO 0 7 3] ±lE3t@eiS]»ft%giM®^2S«2 1 

mmmLx. m2mm2 nzm^^Htzm^m220m 

1 ^ 1 b h f3 a B » 5 y u 5=- yixh * ft-^ 
L, ^2ffliStz^2-/u^;u H;:Sitfj:^6:^Uf-;v h 
?r##L, »3«S(i-if3:/U5^;i'h{;:Sjt/j:i^7 7'L' 
f-;vh=&ft-^L, ^4^itc^4 7°U5^;i'h(rSit)i^ 

s-yv^jw^n^LXA h'^^ ya)m2mm2 i 

SJ:-pic:^s„ ±lBr.ftc^)SS^M'9f=^^■^T>'^°*;^*5# 
fr j;^X*¥ElRl$ns„ I^^»r?g^«-^tt02 0 (b) 

E?ij^n, #Ky -< vT'l:v^{3M^^cs:^I6IT■E?lJ^n 

So 

C00 74]€eoT, *K^^ vSlr^/jroTEr&lSn 

[0 0 7 5] r0Sgi£^JT\ mi ~if8^U5^;w hft^ 
^Sfctot'W-^SnsJtx^^l.^-figlBOlSUgH I 

50 m^-^n. »e>n^c7'i/^;i- hftfi 1 oswT-^-abSo 
[0 0 7 6] *ii?g(ia55^ii?tsnfc*©imis^jsc 
J; o L-fcT' bf^;!^ h ft©:trrRitt;i^^<g(r||ttS 

n, *x:*;;W+*{i3)sfrS^L'5^;H-ft®»Sttti0 1 0 
frs^LTt J:^^r^lJ^^l$nSo ±B5:^*frj;SJg[^-t:;l/© 

=&^c-r?SA»^®E?iJ=&S^«-rs, rL'5^;n^ft:^|6iR 
1/ y 1/ ft *^ 5, fj: S ^ U 5^ ;w h A' g^^r S ^ t J; 
o TSiitxe^!c^^£3g^!)Xg|8c^ctt-<T^«l/2 (r^ 
ISTtS J:-9tr^i:So */c, OS- 9 0 Sc^IbH©-/ 
40 Uf^.'H^ft^r^tCJisJ-r S^fb^^ffllWL'iA^Pjg^-^j 

S J; -5 (c !i o T ^fr X@ 5* -r s MM* «r iS «) S i: *5 
T^S fie-:.T, ifeft0SjiX@©^PBl*?j® 

;^T'ir, ab?>f0S^- K®?gfa-b;K3affiT'tSElpi;^ 
*^»«-rsri:A5X'^5. 
[00 7 7] 

tt, E[6]tt$:*-rS!S5tifeK*StgtE^LTEfRllK=& 
J^filcL, r0ElpJlK0E(S]tt^3tfi3|t(r J;-,T«t^-r«, 

50 (Sj=&^iit>ScDT% ?ga5^^-tc/2:jgH07'lx5^yH-ft§:-^ 
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[01] aitt, l/^^'Wttftffi^^S; 
[El 2] EI2fi, «e*®5tf >^^^!LSXe5r3^-rgI-eab 

So 

[03] gJStt, Se*®?tE|6ixe=lr^-rglT'2feSo 
[04] 04tt, MW^«i:^ci.^®#tt%3S-r0-cab 

[05] 05tt, ^^^^Ci/n^-y- v^®<feK (S-g- 

0T^€)o 

[06] 06{±, *^W®v'n:^-y-y^fflt,M 

®?tM*tx^;v:¥^i:t::^u5^;i' ^ft^;®ga«^^•r 
[08] 08{±, :^^^(Dmf^T.n(D-mmm^^rm 

[0 9] 09tt, *^?^®E|6lX@®fife®||J6^J%^1- 
0TfeSo 

[01 0] 01 OS, *^ig©gp^{i*$n/c3t®ffl* 
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[01 1] 01 1 a, ^^m<Dm'^:fjik^mm-ssmt£^ 
[01 2] 01 2 ^j, :^^m<Dmityjm^Mm'^mf£^ 
[01 3] 01 3«, *^w®*E(^ft-eSj£^?n2.?gf 

[014] 014fi, *^M®3tEl^te-CS[jg$n*?^ 
S -tr ;u ® Sifixe ® ^ 2 ® HJIfiaj ^-r 0 -C 2> o 
/O [01 5] 01 5 fi, *^W®?tE|olST'»jg$n-l)Jgf 
S -t ;v ® S jSxe ® M 3 ® llJU^iiJ ^ 0-e 2fe .5 „ 

[0161016^, *^?«05feEl^*T'SjSSiaS?S 
^ -tr © KiSXS ffl » 3 ® Hig^iiJ * ^-r 0 -5 o 

[0 1 7] 0 1 7 *^?q®*E[R]ffiTSi£5ns?S 

a-t:;v®s[fisxg®» 3 05iii«»i=&s5-r0-cjbs„ 

[01 8] 01 8(±, *^9g®?tE[SlST'Sjt$n5^ 

a -b ;v ® saxe ® 4 ® *sg0tj ^ To^-r 0 T- ab s o 
[0 1 9] 0 1 9 *iiM03tsa[S]?*T'SSiifi$n€>?g[ 
S t ;v ® ®! iSxe ® ^ 4 ® glSBfiaj ^-r 0 -e ab ^. „ 

20 [02 0] 02 0 *:^W®*ieiSlSTSiS$nS?^ 
^ t ;v ® SS jtxe ® m 4 ® USS^J ^ S^T 0 -e * •£ „ 
[^-^©ittW] 

2 1 

2 2-E^|g 
2 3 - v;^^' 
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